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Abstract  
Background: Children generally facing food avoidance or food refusal behaviour and it may affect 
their food consumption. But there is limited information on food avoidance behaviour among 
Indonesian children. Therefore, this study aimed to assess whether energy intake and body weight 
are influenced by food avoidance behaviour in children aged 2-6 years in North Jakarta. 
Methods: Participants (N=168) were recruited between February – March 2020. Data collection 
was obtained via interviews with the mother or caregiver of the children. Food avoidance behaviour 
consisting of satiety responsiveness, slowness in eating, emotional under-eating, and food fussiness 
was measured with the Child Eating Behaviour Questionnaire. The child’s weight and dietary intake 
were assessed using a digital weighing scale and 2 x 24 hours food recall. Spearman test was 
performed to analyse the correlation between these variables. Multivariate analysis was done using 
linear regression to determine predictors of a child’s body weight and energy intake. 
Results: Energy intake among children was below the recommendation, and it was significantly 
correlated with the child’s body weight. Satiety responsiveness was negatively correlated with the 
child’s body weight (r = -0.166; p-value < 0.05) and energy intake (r = -0.210; p-value < 0.05). After 
running a linear regression test, we found that satiety responsiveness along with family income and 
child’s age was a significant predictor of energy intake among children.  
Conclusions: Children who are more responsive to satiety had lower body weight and energy 
intake. Understanding the child’s food avoidance behaviour is useful for designing intervention 
programs related to optimizing intake in children and malnutrition. 




Currently, Indonesia is facing the double burden of 
malnutrition, where the prevalence of undernutrition 
remains high, but the prevalence of overweight and 
obesity at all ages is increasing over time, 
particularly in DKI Jakarta province.1 Malnutrition 
is linked to other health problems, such as infectious 
diseases and developmental disorders in children, 
and this can lead to an increase in child mortality. 
One of the factors contributing to this malnutrition 
problem is dietary intake. Along with infectious 
diseases, maternal health, feeding practice, dietary 
intake was  a factor that related to wasting, 
overweight, and stunting among children.2,3 In 
Indonesia, a study from South East Asian Nutrition 
Survey (SEANUTS I) showed that the nutrient 
intake of Indonesian children was below the 
Indonesian Recommended Daily Allowance (RDA), 
and the major problem among Indonesian children 
was stunting and underweight.4 The results of the 
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SEANUTS study in Malaysia also showed that 30% 
of the children there could not meet their energy 
requirement, but the prevalence of overnutrition was 
still higher than undernutrition in Malaysian 
children.5  
Children’s diet is influenced by multiple factors, 
including mother’s education, mother occupation, 
family income, parental feeding practice, and 
children eating behaviour.6,7 Studies showed that 
mother nutrition knowledge and occupation were 
related to dietary adequacy among children because 
a mother have a big influence on determining what, 
when, and how much food is provided to their 
children directly.8,9 In addition, family income was 
related to the family’s ability to access food.10 
Parental feeding practices have a bidirectional 
relationship with child eating behaviour. The 
practices can influence and/or respond to child 
eating behaviours, which in turn affects the child's 
food intake. For instance, the pressure to eat practice 
was associated with increased food avoidance and 
decreasing preferences on the consumption of the to-
be eaten foods.11,12 While responsive feeding 
including modelling healthy eating and involved 
with children during meals can contribute to healthy 
eating behaviour as well as promote optimal food 
intake among children.13 
In this study, we try to focus on children eating 
behaviour, particularly food avoidance behaviour, 
that may influence dietary intake and diet quality. 
Food avoidance behaviour refers to the child’s 
tendency to avoid or reject certain foods. Children 
generally facing food avoidance or food refusal 
behaviour, especially children aged 2-6 years and 
this behaviour was associated with lower fruit and 
vegetable intake and less dietary variety.14 The Child 
Eating Behaviour Questionnaire (CEBQ) was used 
to measure food avoidance behaviour. Food 
avoidance behaviour consists of four scales, namely 
satiety responsiveness, slowness in eating, 
emotional under-eating, and food fussiness. A high 
score on food avoidance behaviour indicates a high 
tendency to avoid or refuse foods.15 
The relationship between the food avoidance 
scale and children’s diet is often stated. Previous 
studies showed that higher score on food avoidance 
behaviour was associated with lower meal size and 
higher intake of snack food and less intake of fruits 
and vegetables.7,16,17 Moreover, a study among 
school children in the UK reported that satiety 
responsiveness, slowness in eating, and food 
fussiness was negatively associated with child 
weight.18 This is supported by findings in children 
under-five in Australia, where satiety 
responsiveness and slowness in eating were 
inversely correlated with energy intake of lunch 
meal and child’s BMI.19 Thus, assessing food 
avoidance behaviour in children may help identify 
children who are at high risk of becoming obese or 
underweight. To our knowledge, a study on eating 
behaviour especially for food avoidance scale in 
Indonesian children is still limited. Then, exploring 
the association between food avoidance with dietary 
intake and body weight might contribute to 
strengthening programs or interventions to prevent 
nutritional problems among children. This study 
aimed to assess whether energy intake and body 
weight are influenced by food avoidance behaviour 






The study is a cross-sectional study. Data collection 
of this study was done from February until March 
2020 in Jakarta Province. Jakarta, as one of the most 
densely populated provinces with many slum areas, 
was chosen purposively. Then, through multistage 
random sampling, Pejagalan village located in North 




In Pejagalan village, four child health care posyandu 
was randomly selected. Posyandu is a community-
based integrated health post providing some basic 
health and nutrition services mainly for young 
children and pregnant women, such as growth 
monitoring, nutrition supplementation, 
immunization, and antenatal care. Using the list of 
children in posyandu and family registered 
certificate (kartu keluarga) in the selected posyandu 
area, consecutive sampling was carried out to select 
subjects who meet the inclusion criteria. The 
inclusion criteria for subject selection were male or 
female children aged 2.0 – 6.9 years and were 
healthy, the mother agreed to sign informed consent 
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and were able to communicate in Bahasa Indonesia. 
While, mothers who report that their children had a 
food allergy or food intolerance were excluded from 
this study. For bivariate analysis, the sample size 
was calculated by using the formula of correlation 
estimation for cross-sectional survey, and for 
multivariate analysis sample size was calculate 
based on the rule of thumb of 10 subjects for each 
variable in the model. After calculating the sample 
size for bivariate and multivariate analysis, a total 
minimum sample needed for this study was 168 of 
the children.  
 
Child’s weight 
It was measured by a qualified enumerator using 
SECA 876 digital weighing scale to the nearest 0.1 
kg. According to the standardized procedure, 
children were asked to remove shoes and heavy 
clothing before the measurement.20 Measurement 
were taken twice, and the third measurement was 
taken when the difference between the two 




Data collection was obtained via interviews with the 
mother or caregiver of the children by trained 
enumerators. The time needed to interview each 
respondent during the survey was approximately 
45–60 minutes. Mother or caregiver reported their 
sociodemographic information, such as child’s birth 
date, sex, mother education, mother occupation, 
caregiver relationship, and family income. Mother 
education was categorized into low education (≤9 
years of schooling, e.g., Junior High School and 
below) and high education (≥10 years of schooling, 
e.g., Senior High School and above). While mother 
occupation was categorized into unemployed 
(housewife), partially employed (a mother who 
works less than 30 hours in a week), and fully 
employed (a mother who works at least 35-40 hours 
in a week or 8 hours in a day). Then, family income 
was divided into three categories; low income 
(below the first quartile), middle income (between 
first to the fourth quartile), and high income (above 




Child eating behaviour questionnaire 
 
Food avoidance behaviours were assessed using the 
CEBQ. In this study, the 15 items questionnaire 
consist of four food avoidance subscales: satiety 
responsiveness (5 items; e.g., my child has a big 
appetite), slowness in eating (3 items; e.g. my child 
eats slowly), emotional under-eating (3 items; e.g. 
my child eats less when angry), and food fussiness 
(4 items; e.g. my child refuses new foods at first). 
Mothers were asked to rate their children’s 
behaviour related to food avoidance on a 5-point 
Likert scale ranging from “never” to “always” and 
each item will be scored 1 (Lowest) to 5 (Highest). 
The mean score (range 1 – 5) was calculated for each 
subscale. Internal reliability (Cronbach alpha) was 
calculated for each subscale of CEBQ, and after 
deleting four items on CEBQ, good internal 
reliability was found in four subscales with values of 
Cronbach alpha ranging from 0.711 – 0.751. The 
deleted items are “My child takes more than 30 
minutes to finish a meal” from slowness in eating 
scale, “My child eats more when he/she is happy” 
from emotional under-eating scale, “My child 
enjoys a wide variety of foods” and “My child is 





Children’s dietary intake was assessed using 2 x 24 
hours food recall. Mothers were asked to recall all 
foods and beverages consumed by their child during 
the previous day (00:00- 24:00). During the dietary 
assessment, an error might occur due to memory 
bias or inaccurate estimation on the portion size and 
cause misreporting data. In this study, 
under/overreport energy intake was calculated 
through the ratio of reported energy intake to BMR. 
Basal Metabolic Rate was estimated from the 
Schofield equation, and the cut off for under-, 
plausible, and overreport energy intake was based on 
Börnhorst et al. 2012.21 Energy intake was 
categorized into two categories, adequate and risk of 
inadequate. Adequate energy intake refers to the 
proportion of subjects that consume amounts of 
energy above the recommendation. The following 
formula of EER was used to determine the 
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individual energy requirement based on age, sex, 





Before running the analysis, we excluded cases with 
incomplete data and under/overreport energy intake. 
All the collected data obtained from the 
questionnaire were entered in SPSS software version 
20.0, and dietary assessments were entered and 
transformed into energy intake using NutriSurvey 
software program. After combining data from 
energy intake, data analysis was continued with 
SPSS software to run the univariate, bivariate, and 
multivariate analysis. Univariate analysis was used 
to describe socio-demographic and economic 
characteristics, children’s food avoidance behaviour 
score, child’s body weight, and energy intake. 
Numerical data are presented as mean ± SD or 
median (IQR) depend on the distribution of the data 
and categorical data are presented as a proportion 
(%). Normality test was conducted using 
Kolmogorov test and coefficient of variance. For 
Kolmogorov test, significance was set at p-value > 
0.05, and for coefficient variance, data was normally 
distributed if the value was ≤ 20 percent. Since the 
food avoidance behaviour data were not normally 
distributed, we ran Spearman test to assess the 
correlation between food avoidance score with 
child’s body weight and energy intake. While 
multivariate analysis was done using linear 
regression to determine predictors of a child’s body 
weight and energy intake. These analyses were 




This study was conducted after receiving approval 
from the Ethical Committee of Faculty of 
Medicines, Universitas Indonesia No. ND-
6/UN2.F1/ETIK/PPM.00.02/2020. Before data 
collection, approval was also obtained from the local 
authority, health district office, and Primary Health 
Care. During data collection, the mothers 







The final total sample of this study was 168 children. 
Table 1. shows the sociodemographic characteristics 
of the subjects. The majority of the children were 
boys (63.1%). The median of child’s age was four 
years old and there was similar distribution in 
children aged 3 years old (22.6%) and 4 years old 
(24.4%). According to mother education and 
occupation, 67.3% of the mother have low education 
and the majority of the mother were unemployed 
(66.7%). Most of the children were taken care of by 
their parents (91.1%). The median household 
income was IDR 3.05 million and the majority of 
children lived in households that had a lower middle 
income (76.2%). Table 1. also presents the 
distribution of a child’s body weight and energy 
intake. Children’s body weight showed the median 
of 15.3 kg, and the median of energy intake for all 
children was 1307.3 kcal, and both of these variables 
were not normally distributed. Energy intake data 
obtained from multiple food recall 24-hours was 
categorized as adequate and risk of inadequate. 
These findings suggest that more than half of our 
subjects had a risk of inadequate energy intake. 
Further analysis showed that body weight and 
energy intake among children have a significant 
correlation with their age, and a child’s body weight 
also differ significantly by mother’s education level. 
The higher median of body weight was found among 
children with mother who has low education.  
Table 2. shows the distribution of food avoidance 
behaviour scores among our subjects. From the 
table, we can see that the median scores for food 
avoidance scales range from 2.6 to 3.3. The 
emotional under-eating scale has the highest 
median, followed by satiety responsiveness at the 
second. Further analysis showed that the satiety 
responsiveness scale had a significant association 
with the family income, in which the median satiety 
responsiveness scale was higher among children 
from higher-income families. 
Bivariate analysis was performed to determine 
the correlation between the food avoidance 
behaviour scale with a child’s weight and energy 
intake. Table 3 displayed the correlation between 
these variables using the Spearman test. All of food 
avoidance scales were positively correlated with one 
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another, except the correlation between food 
fussiness scale with slowness in eating and 
emotional under-eating. Overall, the result showed 
that satiety responsiveness had a negative 
correlation with child’s body weight (r = -0.166; p-
value < 0.05) and energy intake (r = -0.210; p-value 
< 0.05). Moreover, energy intake also positively 
correlated with child’ body weight (r = 0.354; p-
value < 0.01). 
Table 4. displayed the summary of multiple linear 
regression analysis. A significant predictor of a 
child’s body weight was the child’s age (β = 1.370, 
p-value <0.01), in which, an increase of one unit on 
child’s age corresponds to an increase of 1.370 units 
on body weight. While, significant predictors of 
energy intake were child’s age (β = 0.715, p-value 
<0.05), family income (β = 0.000, p-value <0.01) 
and satiety responsiveness (β = -1.736, p-value 
<0.01). For every unit increase in satiety 
responsiveness score, energy intake among children 




This present study reveals that energy intake among 
children in Jakarta was below the recommendation. 
This is similar to the study of SEANUTS I that 
showed the percentage of Indonesian children who 
have dietary intake below the recommendation was 
high (21% – 63%).4 Childhood is a period of rapid 
growth and development. Nutritional needs during 
this period increased as the child gets older, and in 
line with our finding, the older the children the 
greater their energy intake, and the energy intake 
significantly correlated with their body weight. For 
a long time, a child’s inadequate body weight can 
trigger various health problems.2 Study among 
Indonesian pre-school children showed that 
inadequate energy intake was also related to an 
increased risk of developmental delay.22  
This study hypothesizes, there is a correlation 
between food avoidance behaviour with a child’s 
body weight and energy intake among children aged 
2-6 years. In this study, food avoidance related to 
eating behaviour was represented by satiety 
responsiveness, slowness in eating, emotional 
under-eating and food fussiness. Based on the result 
of our study, the children seem to have an emotional 
tendency to eat less and be more responsive to 
satiety. The result also showed that satiety 
responsiveness had a significant correlation with a 
child’s body weight and energy intake. The higher 
the score on the satiety responsiveness scale, the 
lower the child’s body weight and energy intake. 
This finding is in line with previous researches that 
showed four scales of food avoidance behaviour 
were negatively correlated with body weight and 
dietary intake and it was usually related to obesity-
reducing behaviour, such as lower meal size.7,16 
In the final regression model, a child’s age, 
family income, and satiety responsiveness were a 
significant predictor of energy intake and the 
significant predictor for a child's weight was only 
found on child's age. Family income was found as a 
predictor of energy intake. Increasing family income 
contributes to greater energy intake among children. 
A previous study showed families with low 
socioeconomic status tend to have a weaker 
purchasing power to provide enough food in their 
home.10 They also have difficulty in accessing 
healthy food. Study in Swedish, healthy eating was 
associated with higher diet costs due to the different 
prices between healthy food and unhealthy food. 
Thus, families with high income are more likely to 
access adequate and healthy foods.23  
In this study, satiety responsiveness appeared to 
be the strongest predictor of a child’s energy intake. 
Satiety responsiveness defines as a child’s response 
to satiety or internal signal to finish eating, and the 
more responsive the child to satiety the more likely 
the child to leave their food.24 This finding supports 
the crucial role of parents in improving a child’s 
self-regulation ability, particularly responsiveness to 
satiety cues. Satiety responsiveness among children 
is also related to the type of food preference and food 
consumption. Previous studies have found that 
children who are more responsive to satiety tend to 
have a lower preference for fruits and vegetables,25 
lower consumption of vegetables, cheese, and meat, 
and higher consumption of energy-dense foods such 
as, candies and chocolate.26 Satiety was related to 
the diet composition and consuming high-energy 
foods that were relatively satiating can provide 
pleasant feeling of fullness.27 This is in line with our 
finding which showed children get full up easily. 
Supporting the hypothesis, evidence from the 
previous studies showed that satiety responsiveness 
and slowness in eating were related to dietary intake 
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among children.19,26 In our finding, satiety 
responsiveness was related to slowness in eating. 
Slowness in eating refers to the reduction of a child’s 
speed in eating and is caused by a lack of interest 
and enjoyment of food. The child who has a higher 
score of slowness in eating scale will be taking a 
long time to finish their meals.28 Previous study 
expected that the eating rate among children will be 
getting slow when they are more responsive to 
satiety.29 Children with this behaviour are more 
likely to have inadequate intake of food, and then it 
will put them at risk of underweight and 
undernutrition.26 Moreover, several studies have 
shown a relationship between eating behaviour with 
child’s body weight. Satiety responsiveness and 
slowness in eating were inversely related to the 
child’s BMI.7,18,19,30 On the contrary,  our finding 
shows that slowness in eating was a positive 
predictor of energy intake, but the association was 
not significant. 
In contrast with our hypothesis and finding from 
the previous studies, the significant correlation 
between emotional under-eating and food fussiness 
with energy intake and body weight were not found 
in this study. Whereas several studies showed that 
these behaviours are also related to a child's dietary 
intake and body weight.7,18 Emotional under-eating 
refers to children who will eat less in response to 
their emotions, such as angry, tired, happy, upset, 
etc.28 While food fussiness refers to the rejection of 
unfamiliar and/or familiar food and children with 
food fussiness are more selective about which foods 
they want to eat.31  
Despite our strength by measuring a child’s 
eating behaviour, dietary intake, and body weight in 
one study, there are several limitations in our study 
that need to be considered. First, we use the 
reference height in the Indonesian RDA, not the 
actual height of each child in categorizing children's 
energy intake. Second, the CEBQ used in this study 
was modified from its original version for better 
reliability. It might impact the interpretation of the 
food avoidance results of the study. Third, given the 
characteristics of the subjects, this study cannot be 
generalized to Indonesian children living in different 
socio-demographic and economic characteristics. 
Finally, other potential confounding such as child’s 
food preferences and food availability in the 




Among the four food avoidance scales assessed in 
this study, satiety responsiveness was found to be 
negatively correlated with the child’s body weight. 
Along with the child’s age, family income, and 
slowness in eating, satiety responsiveness was also 
a significant predictor of children's energy intake, 
which was significantly correlated with the child’s 
body weight. Parents and nutrition practitioners may 
find that early assessment of a child’s food 
avoidance behaviour, especially the satiety 
responsiveness, could be used to identify children at 
risk of malnutrition. Therefore, encouraging 
mothers to apply responsive feeding practices, such 
as feed the child directly, slowly, and patiently in 
response to child eating behaviour as well as 
providing nutrition education that suggests adequate 
food and recommended portion sizes may have an 
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Table 1. Characteristic of children aged 2–6 years old in Pejagalan, North Jakarta (n=168) 
Variables  n (%) or Median (IQR) 
Sex  
Boy  106 (63.1) 
Girl 62 (36.9) 
Age 4 (2) 
2 years old 29 (17.3) 
3 years old 38 (22.6) 
4 years old 41 (24.4) 
5 years old 35 (20.8) 
6 years old 25 (14.9) 
Mother Education  
High 55 (32.7) 
Low 113 (67.3) 
Mother Occupation  
Unemployed 112 (66.7) 
Partially employed 33 (19.6) 
Fully employed 23 (13.7) 
Caregiver relationship with child  
Mother/father 153 (91.1) 
Others (Aunt, grandmother or grandfather) 15 (8.9) 
Family Income Level 3.05 million (2.2 million) 
Low (< 2 million) 24 (14.3) 
Middle (2 – 4.2 million) 104 (61.9) 
High (>4.2 million) 40 (23.8) 
Body weight (kg) 15.3 (4.1) 
Energy intake (kcal) 1307.3 (509.9) 
Adequate 80 (47.6) 
Risk of inadequate 88 (52.4) 
 
Table 2. Distribution of food avoidance behaviour score among the subjects (N=168) 
 
Food Avoidance Scale Median (IQR) 
Satiety Responsiveness 3.2 (1.2) 
My child has a big appetite* 3 (2) 
My child leaves food on his/her plate at the end of a meal 3 (2) 
My child gets full before his/her meal is finished 3 (2) 
My child gets full up easily 4 (1) 
My child cannot eat a meal if s/he has had a snack just before 4 (2) 
Slowness in Eating 2.6 (2.4) 
My child finishes his/her meal quickly* 3 (2) 
My child eats slowly 3 (3) 
My child eats more and more slowly during the course of a meal 3 (3) 
Emotional Under-eating 3.3 (1.7) 
My child eats less when angry 3.5 (3) 
My child eats less when s/he is tired 3 (2) 
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Table 2. Distribution of food avoidance behaviour score among the subjects (continued) 
 
Food Avoidance Scale Median (IQR) 
Food Fussiness 2.75 (1.5) 
My child refuses new foods at first 3 (3) 
My child enjoys tasting new foods* 3 (2) 
My child is interested in tasting food s/he hasn’t tasted before* 3 (2) 
My child decides that s/he doesn’t like a food, even without tasting it 3 (2) 
Scoring of the child eating behaviour questionnaire (Never = 1; Rarely = 2; Sometime = 3; Often = 4; Always = 5) 
*Reversed score 
 
Table 3. Correlation between food avoidance scales with child’s weight and energy intake 
 
Variables Body weight 
Energy 
intake SR SE EUE FF 
Body weight (kg) 1      
Energy intake (kcal) 0.354** 1     
Satiety responsiveness (SR) -0.166* -0.210* 1    
Slowness in eating (SE) -0.096 -0.037 0.615** 1   
Emotional under-eating (EUE) -0.056 -0.048 0.466** 0.390** 1  
Food fussiness (FF) 0.008 -0.105 0.200** 0.144 0.057 1 
*Statistical analysis used Spearman correlation test with significance level of P-value<0.05 
**Statistical analysis used Spearman correlation test with significance level of P-value<0.01 
SR: Satiety responsiveness, SE: Slowness in eating, EUE: Emotional under-eating and FF: Food fussiness 
 
Table 4. Multiple linear regression analysis for CEBQ subscale on child’s weight and energy intake 
 
Variable Child’s weight
e Energy intakef 
B SE P value B SE P value 
Child’s age 1.370 0.158 <0.001** 0.715 0.274 0.010* 
Child’s sexa -0.186 0.412 0.652 -0.905 0.715 0.207 
Mother educationb 0.181 0.449 0.687 1.043 0.779 0.182 
Mother occupationc 0.332 0.323 0.306 -0.910 0.561 0.106 
Caregiver relationshipd -0.719 0.784 0.361 0.622 1.361 0.648 
Family Income 0.000 0.000 0.676 0.000 0.000 0.006** 
Satiety responsiveness -0.325 0.343 0.345 -1.736 0.595 0.004** 
Slowness in eating -0.048 0.212 0.823 0.713 0.368 0.055 
Emotional under-eating -0.044 0.223 0.845 0.212 0.387 0.584 
Food fussiness -0.131 0.209 0.534 -0.569 0.363 0.119 
Unstandardised regression coefficients (B) are from multiple linear regression models with enter method. 
* Significance level at P-value <0.05 
** Significance level at P-value <0.01 
a Child’s sex (1 = boys; 2 = girls) 
b Mother education (1 = high education; 2 = low education) 
c Mother occupation (1 = unemployed; 2 = partially employed; 3 = fully employed) 
d Caregiver relationship (1 = mother/father; 2 = others (aunt, grandmother or grandfather) 
e R square = 0.373 
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